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(57)  Anapparatus and method for controlling engine
revolutions for an excavator is provided, which can set
the excavator not to perform a normal operation so as to
induce an operator to check an air cleaner (20) by reduc-
ing a flow rate of hydraulic fluid discharged from a hy-
draulic pump (60) through lowering of the engine revo-
lutions if an operator disregards a warning signal for re-
quiring the operator to check an engine intake system
and continues the excavator work even when a prede-
termined time elapses after transfer of the warning signal
or the warning signal is transferred over a predetermined
number of times. The apparatus includes an engine (10)

Apparatus and method for controlling engine revolutions for excavator

and a hydraulic pump (60), an air cleaner (20) for filtering
out foreign substances included in outside air being in-
haled into an engine combustion chamber, a pressure
sensor (30), installed in a bypass between the air cleaner
(20) and the engine combustion chamber, for detecting
pressure of the air in the bypass, and an electronic control
unit (40) for outputting a warning signal for requiring an
operator to check the air cleaner (20) if the pressure sig-
nal exceeds a reference pressure value, and lowering
the engine revolutions and reducing the flow rate from
the hydraulic pump (60) if the operator disregards the
warning signal and continues the excavator work after
the transfer of the warning signal.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priority
from Korean Patent Application No. 10-2007-0115558,
filed on November 13, 2007 in the Korean Intellectual
Property Office, the disclosure of which is incorporated
herein in its entirety by reference.

BACKGROUND OF THE INVENTION
Field of the invention

[0002] The present invention relates to an apparatus
and method for controlling engine revolutions for an ex-
cavator, which can intervene in the operation of the ex-
cavator through lowering of the engine revolutions if an
operator disregards a warning signal for requiring the op-
erator to check an engine intake system and continues
the excavator work even when a predetermined time
elapses after transfer of the warning signal to the oper-
ator.

[0003] More particularly, the present invention relates
to an apparatus and method for controlling engine revo-
lutions for an excavator, which can set the excavator not
to perform a normal operation so as to induce an operator
to check an air cleaner and so on by reducing a flow rate
of hydraulic fluid discharged from a hydraulic pump
through lowering of the engine revolutions if an operator
disregards a warning signal for requiring the operator to
check an engine intake system and continues the exca-
vatorwork even when a predetermined time elapses after
transfer of the warning signal to the operator or the warn-
ing signal is transferred to the operator over a predeter-
mined number of times.

Description of the Prior Art

[0004] In general, construction equipment such as an
excavator works in inferior working environments. Out-
side air inhaled into an engine combustion chamber dur-
ing the operation of the excavator includes foreign sub-
stances, such as fine particles including dust, soil, sand,
and the like. Such outside air is supplied to the engine
combustion chamber after being filtered through an air
cleaner.

[0005] Thatis, as the outside air is introduced into the
engine combustion chamber after the foreign substanc-
es, such as soil, dust, and the like, included in the outside
air are filtered out by the air cleaner, sliding parts of an
engine are prevented from being worn down or damaged,
and thus the lifespan of the corresponding parts are pro-
longed.

[0006] The flow of the outside air into the engine com-
bustion chamber may not be smooth due to the foreign
substances accumulated in elements of the air cleaner
toincrease the resistance, and in this case, a correspond-
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ing system informs an operator in an operator’s seat of
the replacement time of the air cleaner and so on.
[0007] Asillustrated in FIG. 1, a conventional appara-
tus for controlling engine revolutions for an excavator in-
cludes anengine 1installed in the excavator; a pre-clean-
er (not illustrated) for firstly separating outside air being
inhaled into an engine combustion chamber into air and
foreign substances, such as fine particles by applying a
centrifugal force thereto; an air cleaner 2 for filtering out
foreign substances, such as dust, soil, and the like, in-
cluded in the outside air, which has passed through the
pre-cleaner, through elements and supplying the filtered
air to the engine combustion chamber (in the case of a
wet type air cleaner, oil is replaced, while in the case of
a dry type air cleaner, a filter is cleaned or replaced); a
pressure sensor 3, installed in a bypass (i.e. an intake
manifold) between the air cleaner 2 and the engine com-
bustion chamber, for detecting pressure of the air in the
bypass and outputting a pressure signal corresponding
to the detected pressure; and an electronic control unit
(ECU) 4 for comparing the pressure signal inputted from
the pressure sensor 3 with a predetermined reference
pressure value, and if the pressure signal exceeds the
reference pressure value, outputting a warning signal for
requiring an operator in a cab 5 to check an engine intake
system (including the air cleaner) having the increased
pressure.

[0008] According to the conventional apparatus for
controlling engine revolutions for an excavator as con-
structed above, if the pressure of the outside air being
inhaled into the engine combustion chamber exceeds
the predetermined reference pressure value due to the
clogging of the air cleaner 2 and so on, the electronic
control unit 4 transfers the warning signal to the operator
to induce the operator to check the air cleaner 2.
[0009] Inthis case, if the operator disregards the warn-
ing signal transferred from the electronic control unit 4
and continues the work, the consumption of fuel in the
engine 1 is increased, and pipes and hoses constituting
the intake system may be damaged.

[0010] Accordingly, the foreign substances, such as
dust, included in the outside air are directly inhaled into
the engine combustion chamber, and this causes the
damage of the engine 1 to shorten the lifespan of the
engine.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
in the prior art while advantages achieved by the prior
art are maintained intact.

[0012] One objectof the presentinvention is to provide
an apparatus and method for controlling engine revolu-
tions for an excavator, which can set working devices
(e.g. a boom, an arm, and the like) of the excavator not
to perform a normal operation by reducing a flow rate of
hydraulic fluid discharged from a hydraulic pump through
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lowering of the engine revolutions if an operator disre-
gards a warning signal for requiring the operator to check
an engine intake system and continues the excavator
work even when a predetermined time elapses after
transfer of the warning signal to the operator.

[0013] In order to accomplish this and other objects,
there is provided an apparatus for controlling engine rev-
olutions for an excavator, according to an embodiment
of the present invention, which includes an engine and
a hydraulic pump installed in the excavator; an air cleaner
for filtering out foreign substances included in outside air
being inhaled into an engine combustion chamber
through elements and supplying the filtered air to the en-
gine combustion chamber; a pressure sensor, installed
in a bypass between the air cleaner and the engine com-
bustion chamber, for detecting pressure of the air in the
bypass and outputting a pressure signal corresponding
to the detected pressure; and an electronic control unit
(ECU) for comparing the pressure signal inputted from
the pressure sensor 3 with a predetermined reference
pressure value, outputting a warning signal for requiring
an operator in a cab to check the air cleaner if the pres-
sure signal exceeds the reference pressure value, and
lowering the engine revolutions and reducing a flow rate
of hydraulic fluid discharged from the hydraulic pump if
the operator disregards the warning signal and continues
the excavator work after the transfer of the warning signal
to the operator.

[0014] Inapreferred embodiment of the presentinven-
tion, the warning signal may be transferred from the ECU
to the operator in the cab through a warning light or a
warning sound or message.

[0015] Inanotheraspectofthe presentinvention, there
is provided a method for controlling engine revolutions
for an excavator including an engine, a hydraulic pump,
an air cleaner, a pressure sensor, and an electronic con-
trol unit, which includes a first step of detecting pressure
of outside air being inhaled into an engine combustion
chamber through the air cleaner using the pressure sen-
sor; a second step of comparing a value of the pressure
detected by the pressure sensor with a predetermined
reference pressure value; a third step of transferring a
warning signal for requiring an operator to check the air
cleaner to the operator if the detected pressure value
exceeds the reference pressure value; a fourth step of
confirming whether the air cleaner has been checked;
and a fifth step of lowering the engine revolution and re-
ducing a flow rate of hydraulic fluid discharged from the
hydraulic pump in accordance with a control signal from
the electronic control unit if the operator disregards the
warning signal and continues the excavator work after
the transfer of the warning signal to the operator.
[0016] The fifth step may include the steps of interven-
ing in operation of working devices by firstly lowering the
engine revolutions and reducing the flow rate of the hy-
draulic fluid discharged from the hydraulic pump if the
operator disregards the warning signal and continues the
excavator work after the transfer of the warning signal to
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the operator; and setting working devices of the excava-
tor not to perform a normal operation by secondly lower-
ing the engine revolutions and reducing the flow rate of
the hydraulic fluid discharged from the hydraulic pump if
the operator disregards the warning signal and continues
the excavator work after the intervening in the operation
of the working devices.

[0017] The method for controlling engine revolutions
according to an embodiment of the present invention may
further include the step of judging that the operator has
disregarded the warning signal if a predetermined time
elapses after the transfer of the warning signal to the
operator.

[0018] The method for controlling engine revolutions
according to an embodiment of the present invention may
further include the step of judging that the operator has
disregarded the warning signal if the warning signal is
transferred to the operator over a predetermined number
of times.

[0019] Withthe above-described construction, if an op-
erator disregards a warning signal for requiring the op-
erator to check an engine intake system and continues
the excavator work even when a predetermined time
elapses after transfer of the warning signal to the operator
or the warning signal is transferred to the operator over
a predetermined number of times, the flow rate of hy-
draulic fluid discharged from a hydraulic pump is reduced
through lowering of the engine revolutions, and thus the
excavator does not perform a normal operation, so that
an operator checks the engine intake system to protect
the engine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other objects, features and ad-
vantages of the present invention will be more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 is a schematic block diagram illustrating the
configuration of a conventional apparatus for con-
trolling engine revolutions for an excavator;

FIG. 2 is a schematic block diagram illustrating the
configuration of an apparatus for controlling engine
revolutions for an excavator according to an embod-
iment of the present invention;

FIG. 3 is a graph explaining the control of engine
revolution performed by the apparatus for controlling
engine revolutions for an excavator according to an
embodiment of the present invention; and

FIG. 4 is a flowchart illustrating a method for control-
ling engine revolutions for an excavator according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] Hereinafter, preferred embodiments of the
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present invention will be described with reference to the
accompanying drawings. The matters defined in the de-
scription, such as the detailed construction and elements,
are nothing but specific details provided to assist those
of ordinary skill in the artin a comprehensive understand-
ing of the invention, and thus the present invention is not
limited thereto.

[0022] As illustrated in FIG. 2, an apparatus for con-
trolling engine revolutions for an excavator according to
an embodiment of the present invention includes an en-
gine 10 installed in the excavator and a hydraulic pump
60 connected to the engine 10; an air cleaner 20 for fil-
tering outforeign substances included in outside air being
inhaled into an engine combustion chamber through el-
ements and supplying the filtered air to the engine com-
bustion chamber; a pressure sensor 30, installed in a
bypass between the air cleaner 20 and the engine com-
bustion chamber, for detecting pressure of the air in the
bypass and outputting a pressure signal corresponding
to the detected pressure; and an electronic control unit
(ECU) 40 for comparing the pressure signal inputted from
the pressure sensor 30 with a predetermined reference
pressure value, outputting a warning signal for requiring
an operator in a cab 50 to check the air cleaner 20 if the
pressure signal exceeds the reference pressure value,
and outputting a control signal for compulsorily lowering
the revolutions of the engine 10 and reducing a flow rate
of hydraulic fluid discharged from the hydraulic pump 60
if a predetermined time elapses after the transfer of the
warning signal to the operator or the warning signal is
transferred to the operator over a predetermined number
of times.

[0023] The warning signalis transferred from the elec-
tronic control unit 40 to the operator in the cab 50 through
a warning light or a warning sound or message.

[0024] Since the techniques of inhaling the outside air
to the combustion chamber of the engine 10 through the
air cleaner 20 during the operation of the engine 10, in-
putting the pressure signal of the outside air detected by
the pressure sensor 30 to the electronic control unit 40,
and lowering the revolutions of the engine 10 and reduc-
ing the flow rate of the hydraulic fluid discharged from
the hydraulic pump 60 in accordance with the control
signal from the electronic control unit 40 are known in
the technical field to which the present invention pertains,
the detailed description thereof will be omitted.

[0025] Hereinafter, the apparatus and method for con-
trolling engine revolutions for an excavator according to
an embodiment of the present invention will be described
with reference to the accompanying drawings.

[0026] ReferringtoFIGS.2to4,instep S100, the pres-
sure of the outside air being inhaled into the combustion
chamber of the engine 10 after passing through the air
cleaner 20 and an inhale tube under the operation of the
engine is detected by the pressure sensor 30.

[0027] In this case, foreign substances, such as dust,
fine particles, soil, and the like, included in the outside
air being inhaled into the combustion chamber of the en-
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gine 10 are filtered out by the air cleaner 20 (e.g. wet
type air cleaner or dry type air cleaner).

[0028] Instep S200, the pressure value corresponding
to the pressure of the outside air detected by the pressure
sensor 30 is compared with the predetermined reference
pressure value.

[0029] Instep S300, if the detected pressure value ex-
ceeds the reference pressure value (which corresponds
to a state that the air cleaner 20 is severely polluted and
thus the replacement of the air cleaner is required) as a
result of comparison, it is judged that the replacement
time of the air cleaner 20 arrives, and the warning signal
is transferred to the operator so that the operator checks
and confirms the intake system such as the air cleaner 20.
[0030] In this case, the warning signal may be trans-
ferred to the operator in the cab 50 through a warning
light or a warning sound or message.

[0031] In step S400, after the transfer of the warning
signal to the operator, it is judged whether the polluted
air cleaner has been checked.

[0032] In step S500, if a predetermined time elapses
after the transfer of the warning signal to the operator, or
the warning signal is transferred to the operator over a
predetermined number of times (which corresponds to a
state that the operator disregards the warning signal and
continues the excavator work), the revolutions of the en-
gine 10 are lowered and the flow rate of the hydraulic
fluid discharged from the hydraulic pump 60 is compul-
sorily reduced in accordance with the control signal from
the electronic control unit 40.

[0033] The step S500istoinduce the operatorto check
the polluted air cleaner 20 and to perform the work. That
is, if a predetermined time elapses after the transfer of
the warning signal to the operator, or the warning signal
is transferred to the operator over a predetermined
number of times, the revolutions of the engine 10 is firstly
lowered and the flow rate of the hydraulic fluid discharged
from the hydraulic pump 60 is reduced (as indicated as
section "a" in FIG. 3). Accordingly, the working device
does not operate smoothly even if the operator manipu-
lates the working device (such as a boom and so on).
[0034] On the other hand, if the operator continues the
working after the transfer of the warning through the in-
tervening in the operation of the working device, the rev-
olutions of the engine 10 are secondly lowered and the
flow rate of the hydraulic fluid discharged from the hy-
draulic pump 60 is reduced (as indicated as section "b"
in FIG. 3). Accordingly, the operating speed of the work-
ing device is considerably lowered even if the operator
forcibly manipulates the working device.

[0035] As described above, if the operator disregards
the warning signal for requiring the operator to check the
air cleaner 20 and continues the excavator work in a state
that the pressure value of the outside air of the intake
system exceeds the reference pressure value due to the
pollution of the air cleaner 20 and so on, the revolutions
of the engine 10 are lowered, and the flow rate of the
hydraulic fluid discharged from the hydraulic pump 60 is
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reduced. This induces the operator, who cannot perform
the normal operation of the working device, to check the
air cleaner 20.

[0036] Although preferred embodiment of the present
invention has been described for illustrative purposes,
those skilled in the art will appreciate that various modi-
fications, additions and substitutions are possible, with-
out departing from the scope and spirit of the invention
as disclosed in the accompanying claims.

Claims

1. An apparatus for controlling engine revolutions for
an excavator, comprising:

an engine and a hydraulic pump installed in the
excavator;

an air cleaner for filtering out foreign substances
included in outside air being inhaled into an en-
gine combustion chamber through elements
and supplying the filtered air to the engine com-
bustion chamber;

apressure sensor, installed in abypass between
the air cleaner and the engine combustion
chamber, for detecting pressure of the air in the
bypass and outputting a pressure signal corre-
sponding to the detected pressure; and

an electronic control unit (ECU) for comparing
the pressure signal inputted from the pressure
sensor 3 with a predetermined reference pres-
sure value, outputting a warning signal for re-
quiring an operator in a cab to check the air
cleaner if the pressure signal exceeds the ref-
erence pressure value, and lowering the engine
revolutions and reducing a flow rate of hydraulic
fluid discharged from the hydraulic pump if the
operator disregards the warning signal and con-
tinues the excavator work after the transfer of
the warning signal to the operator.

2. Theapparatus of claim 1, wherein the warning signal
is transferred from the ECU to the operator in the
cab through a warning light or a warning sound or
message.

3. A method for controlling engine revolutions for an
excavator including an engine, a hydraulic pump, an
aircleaner, a pressure sensor, and an electronic con-
trol unit, the method comprising:

a first step of detecting pressure of outside air
being inhaled into an engine combustion cham-
ber through the air cleaner using the pressure
sensor;

a second step of comparing a value of the pres-
sure detected by the pressure sensor with a pre-
determined reference pressure value;
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a third step of transferring a warning signal for
requiring an operator to check the air cleaner to
the operator if the detected pressure value ex-
ceeds the reference pressure value;

a fourth step of confirming whether the air clean-
er has been checked; and

a fifth step of lowering the engine revolutions
and reducing a flow rate of hydraulic fluid dis-
charged from the hydraulic pump in accordance
with a control signal from the electronic control
unit if the operator disregards the warning signal
and continues the excavator work after the
transfer of the warning signal to the operator.

4. The method of claim 3, wherein the fifth step com-
prises the steps of:

intervening in operation of working devices by
firstly lowering the engine revolutions and reduc-
ing the flow rate of the hydraulic fluid discharged
from the hydraulic pump if the operator disre-
gards the warning signal and continues the ex-
cavator work after the transfer of the warning
signal to the operator; and

setting working devices of the excavator not to
perform a normal operation by secondly lower-
ing the engine revolutions and reducing the flow
rate of the hydraulic fluid discharged from the
hydraulic pump if the operator disregards the
warning signal and continues the excavator
work after the intervening in the operation of the
working devices.

5. The method of claim 3 or 4, further comprising the
step of judging that the operator has disregarded the
warning signal if a predetermined time elapses after
the transfer of the warning signal to the operator.

6. The method of claim 3 or 4, further comprising the
step of judging that the operator has disregarded the
warning signal if the warning signal is transferred to
the operator over a predetermined number of times.
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